DNA was isolated from Mycobacterium gadium with high purity. Its G + C content was between 64 and 67 mol%. The homology of M . gadium DNA with DNA from three other rapidly growing mycobacteria was less than 22%, which indicates that M . gadium is a discrete genomic species. Analysis of the DNAs with restriction endonucleases supported this finding.
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Briefly, the lysate was extracted twice with (70 ml m-cresol, 55 ml water and 0.5 g 8-hydroxyquinoline were added to 500 g phenol) (Tabarks et af., 1973 ) saturated with 0.1 M-NaCl, 0.1 M-Tris/HCl pH 9.0 and 0.5% (w/v) sodium deoxycholate. The mixture was centrifuged (8000 g, 10 min at 4 "C) and the aqueous phase was diluted with 3 vols 0.1 M-NaC1 in 0-05 M-phosphate buffer pH 6.8. Pancreatic ribonuclease A (Sigma) was added to give a final concentration of 0.1 mg ml-', and the mixture was incubated at 37 "C for 30 min. The solution was diluted with 4 vols 0.1 M-NaC1 in phosphate buffer pH 6.8 and the DNA was purified on an MAK column at 4 "C. After washing the column with 0.1 M-NaCI and 0.2 M-NaCl, the DNA was eluted with 1 M-NaCl. The DNA was located by absorbance at 260 nm. The solution was dialysed, at 4 "C, in 1 mM-EDTA and 10 mM-Tris/HCl pH 7.5 (TE buffer). The DNA was precipitated with ethanol and stored at -20 "C.
About 0.4 mg mycobacterial DNA was obtained per g cells (wet weight). The MAK column chromatography used in the present study improved the yield of DNA over that obtained by other methods, and also permitted the isolation of sufficiently pure preparations (as indicated by A260/A280 ratios) with high-M, DNA.
Determination of DNA base composition. Two methods were used.
(i) Buoyant density in caesium chloride (Mandel et af., 1968) . A 30-40 pg sample of DNA was dissolved in 1 ml 0.1 x SSC buffer (0.015 M-NaCl, 0.0015 M-trisodium citrate, pH 7.0), and mixed with 4.5 g CsCl dissolved in 2 ml 0.02 M-Tris/HCl (pH 7.2); the initial density was 1.7220 g ml-l, calculated from the refractive index of the solution. The DNA was centrifuged for 62 h at 98500g, 25 "C, in a Beckman T-50 Ti fixed-angle rotor. The gradients were fractionated by withdrawal from the bottom of the tube. The density of each fraction (0.25 ml) was calculated from the refractive index. DNA was detected by absorbance at 260 nm. Three determinations were performed for each DNA. The G + C content (molx) was calculated from the buoyant density of the DNA by the formula of Mandel et af. (1968) , using herpes simplex type 2 DNA (70 mol% G + C) as standard.
(ii) Melting point of DNA . Thermal denaturation of DNA (50 pg ml-l) was measured in 0.1 x SSC buffer in a Beckman Acta CIII spectrophotometer. Two determinations were performed for each DNA. The G + C content was calculated from the melting temperature by the formula of , using calf thymus DNA (Sigma) (38 mol% G + C ) as standard.
Radiofabefling of DNA. DNA was labelled with 32P by the nick translation procedure of Rigby et af. (1977) , using the BRL nick translation reagent kit. Specific activities of approximately 2-3 x lo6 c.p.m. (pg DNA)-* were obtained.
DNA :DNA hybridization. Hybridization was done in modified Denhart's medium (Post et af., 1980 ) with nitrocellulose filters (Schleicher & Schuell BA85) as support. Mycobacterial DNA solutions in TE buffer were fixed to the nitrocellulose filters (10 mm diameter) by the method of Post et al. (1980) (about 10 pg DNA per filter), except that the filters were kept in the denaturation and neutralization solutions for 2 min. Under our conditions fixation to the filters was 60-70%. Calf thymus DNA (Sigma) fixed, and filters without DNA were used as controls. Filters containing denatured DNA were kept in a vacuum desiccator at 80 "C for 4 h.
The hybridization was performed for 40 h at 55 "C in vials containing 1 ml Denhart's medium and 0.5 pg mycobacterial [ 32P]DNA. Two determinations were made for each assay. Each vial contained six filters : four with DNA from different mycobacteria, one with calf thymus DNA and one without DNA. The ratio labelled DNA :unlabelled DNA was approximately 1 : 60. After incubation, the filters were washed three times with 2 x SSC at room temperature, and again incubated with modified Denhart's medium at 55 "C for 15 min. This process was repeated twice. The filters were dried at 80 "C for 15-20 min and the radioactivity was measured with a Packard Tri-Carb 300 liquid scintillation counter. The radioactivity measured on the filters with attached DNA homologous to the labelled DNA in solution was taken as 100%.
Restriction endonucfease analysis. Samples of mycobacterial DNA (2 pg) were digested with about 20 U of each of the following type I1 restriction endonucleases (Roberts, 1983) , using the temperature and buffer specified by the supplier: BgfII, CfaI EcoRI (all BRL), and HindIII (New England Biolabs). Digests were analysed by gel electrophoresis on 25 cm horizontal slabs of 0.5% (w/v) agarose in Loening's buffer (Maizel, 1969) . Herpes simplex type 2 DNA digested with BgfII and HindIII was used as electrophoretic standard (Morse et af., 1977) . After electrophoresis (20 h at 50 V), the gels were stained for 30 min in ethidium bromide (1 mg 1-I) and photographed under UV at 300nm.
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The preparations of DNA from the mycobacteria exhibited A260 :AzB0 and A260 :A230 ratios of 1.8-2.0 and 1.7-2.2, respectively, and hyperchromicities (increases in absorbance at 260 nm) between 31 % and 33%.
The DNA base compositions (Table 1) of DNA from M . gilvum, obtained by melting point determination by Levy-Frkbault et af. (1 984) is in agreement with the value obtained in the present study by buoyant density analysis in caesium chloride.
The patterns obtained by analysis of mycobacterial DNA with the restriction endonucleases BglII and ClaI (Fig. 1) and EcoRI (not shown) were clearly distinguishable from one species to another, and were consistently reproducible. All the DNA fragments obtained by digestion with these three restriction enzymes had molecular masses below 23.2 MDa (35.7 kbp). In contrast, D N A ,from M.ycohncteriirrn gadium 2269
